This study was designed to evaluate selected chemical and microbiological treatments for the conversion of certain local agro-industrial wastes (rice straw, corn stalks, sawdust, sugar beet waste and sugarcane bagasse) 
INTRODUCTION
In view of continuously rising petroleum costs and dependence upon fossil fuel resources, considerable attention has been focused on alternative energy resources. The reliance on bioethanol as an alternative energy resource is one way to reduce both the consumption of crude oil and environmental pollution (27) . In general, the potential global demand for biofuel is disproportion with the current world production (51) .
About 60 % of the world's bioethanol is produced from sugarcane and 40 % from other crops (15) . However, the use of sugar or starch as raw materials for fuel production competes with their use as food (35) . The less expensive lignocellulosic biomass is an attractive alternative material for bioethanol *Corresponding Author. Mailing address: Department of Agricultural Microbiology, Faculty of Agriculture, Ain Shams University, Shoubra El-Kheima, 11241, Cairo, Egypt.; E-mail: tarekeltayeb@yahoo.com production that would minimize the potential conflict between land use for food (and feed) production and energy feedstock production. Lignocellulose is the most abundant renewable resource on earth. For example, high yielding maize and rice can produce field residues as much as 11 t/ha and 25 t/ha annually in most developing countries (17) . Lignocellulosic biomass could produce up to 442 billion liters per year of bioethanol (7, 24) . Many lignocellulosic materials have been tested for bioethanol production (41) , but the large-scale commercial production has not been yet implemented due to the high cost of production based on current technologies. This is because the rate and yield of lignocellulose conversion to fermentable sugars is low, due to the resistant crystalline structure of cellulose and the physical barrier formed by the lignin surrounding the cellulose (14). Dilute acid hydrolysis has been successfully developed for pretreatment of different lignocellulosic materials. Dilute sulphuric acid has been the most commonly used so far for converting hemicellulose into fermentable sugars with high reaction rates, especially as it is a low cost technology (21) . At moderate temperature, direct saccharification suffers from low yields because of sugar decomposition. Developed dilute acid hydrolysis processes using less severe conditions and achieving higher sugar conversion yields are needed. Roberto et al. (37) The work reported here is on the investigation of either acid hydrolysis or fungal biotreatment of some agro-industrial wastes related to ethanol fermentation with different microorganisms.
MATERIALS AND METHODS

Agro-industrial wastes
Rice straw and corn stalks were collected from farms of rice and corn in El-Beheira governorate (located in Lower at El-Noubarya Industrial City, El-Beheira governorate, Egypt.
Analytical methods
Cellulose and hemicelluloses content of agro-industrial wastes was determined using the standard laboratory analytical procedures for biomass analysis provided by the National Co., Tokyo, Japan) using an Aminex HPX-87H column (BioRad) at 60°C with 0.6 ml/min eluent of 0.005M sulfuric acid.
Furfural and HMF were quantified on UV chromatograms at 210 nm (23) . Analytical grade furfural and HMF (Sigma Chemical Co. Ltd., USA) were used.
Hydrolysis of agro-industrial wastes
Two treatments were conducted for converting agroindustrial wastes to fermentable sugars using dilute acid hydrolysis or fungal biotreatment and their potential efficacy were compared.
Acid hydrolysis of agro-industrial wastes
Single-stage acid hydrolysis assays were performed in an autoclave at 120°C in 250 mL flasks with H 3 PO 4 , HCl or Stat means according to IBM® SPSS® statistics oftware (19) .
RESULTS AND DISCUSSION
Che /w) (based on dry weight) was recorded in corn stalks, oduction due to its high total sugars and nitrogen contents. As can be seen ( After each feedstock hydrolysis treatment, the liquid fraction was analyzed for total free sugars content. In general, sulphuric acid hydrolysis treatment was more effective than other acids hydrolysis treatments. A proportional relationship between the amount of sugars recovered after acid treatment and residence time was observed in sawdust and with less extent in rice straw (Table   2 ). Thus, the longer the treatment is, the more sugars are released. Table 2 ).
Similarly, the two-stage hydrolysis of corn stalks by phosphoric acid followed by hydrochloric acid, resulted in a conversion percentage 34.4 % (w/w), which represents 1.27
folds of the maximum conversion percentage obtained from the single-stage acid hydrolysis of corn stalks using sulphuric acid (27 % w/w, Table 2 ). Likewise, the two-stage hydrolysis of rice straw and sugarcane bagasse using either of phosphoric acid followed by hydrochloric acid or phosphoric acid followed by sulphuric acid achieved higher conversion percentages (30 %, 37.7 % w/w, respectively). These figures represent 1.65, 
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Ethanol production on biotreated agro-industrial wastes
The degradation of agro-industrial wastes using different fungi was examined as a cheap and useful tool for converting cellulosic materials to free sugars for ethanol production. By studying the best results of either acids hydrolysis treatments or biotreatment of different agro-industrial wastes conducted through this investigation it could be concluded that on all agro-industrial wastes, the two-stage dilute acid The two-stage hydrolysis of sugar beet waste by phosphoric hydrolysis achieved higher conversion percentages to total acid followed by hydrochloric acid or phosphoric acid followed 
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